The short-beaked common dolphin (Delphinus delphis) is regarded as notably rare or absent from the northern North Sea, but recent evidence suggests a rising frequency of the species in these waters with increasing regional sea temperatures. The following paper documents the presence of D. delphis in the Moray Firth in north-east Scotland and provides the first evidence for the sustained occurrence of these delphinids in this region during the warmer summer months at least. Sightings were collated during systematic surveys of the outer Moray Firth between 2001 and 2009 by independent research teams from the CRRU and WDCS. A total of 13 encounters (with group sizes ranging from 2 to 450+ animals) were recorded with the species across this period, the first of which was in June 2006, with annual encounters being logged thereafter between the months of May and August from 2007 to 2009 inclusive. The animals were recorded in water depths of 51 to 209 m (mean depth: 88.6+42.2 m) and at a distance from shore of 5 to 32 km (mean distance: 16.6+8.0 km). New born calves were observed in June and July, and photographic recaptures of identifiable 'marked' adults were determined in 2009. The consistent presence of common dolphins in the outer firth post 2005 and the recapture of recognizable individuals suggest a comparatively recent colonization of these waters by the species over a relatively short period of time. The impacts resulting from such a range expansion upon the existing cetacean community and the subsequent implications for management are discussed.
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Between the months of May and October, the short-beaked common dolphin (Delphinus delphis Linnaeus, 1758) is one of the most abundant species of delphinid in British and Irish waters (Hammond et al., 2002; MacLeod et al., 2008) . According to distribution maps by Reid et al. (2003) , the shelf waters around the United Kingdom and Ireland comprise the northernmost limit for this species in the eastern North Atlantic. However, D. delphis is one of 30 warmerwater, neritic marine animals predicted to expand its geographical range in response to global climate change (MacLeod, 2009) , and current evidence suggests an increased occurrence in northern UK and Irish waters with increasing regional sea temperatures (e.g. MacLeod et al., 2005; Weir et al., 2009; D. Wall, personal communication) . Whether this implies local or wide scale changes in the distribution of the species remains unclear, but recent sightings (e.g. MacLeod et al., 2007a; C.R. Weir, personal communication) and incidental strandings (R.J. Reid, unpublished data) from the northern North Sea region certainly seem to corroborate the latter.
The present paper provides the first evidence for the recent occurrence of D. delphis in the Moray Firth in north-east Scotland (57841 ′ N 02820 ′ W)-a 5230 square kilometre coastal embayment within the north-western North Sea (Figure 1 ). Sightings were collected during systematic boat surveys in the 'outer' Moray Firth by independent research teams from the Cetacean Research & Rescue Unit (CRRU) and Whale & Dolphin Conservation Society (WDCS). CRRU surveys were conducted annually between May and October in the southern region of the outer firth from 2001 to 2009, whilst WDCS carried out broader-scale surveys of the area (as shown in Figure 1 ) at variable intervals between February and November 2005 to 2009 (see Robinson et al., 2007 Robinson et al., , 2009 Eisfeld et al., 2009 for respective methodologies). The combined survey effort and sightings data from this undertaking are presented in Table 1 .
Further to several known strandings of D. delphis along the Moray Firth coastline (R.J. Reid, personal communication) (Figure 2A ), the first live sighting of the species during the survey period (commencing in 2001) was recorded on 15 June 2006 during an encounter with approximately 75 animals. An additional three sightings were further reported in August 2006 with smaller groups of up to 40 animals (C.R. Weir, personal communication) . Then in 2007, encounters were made on three separate occasions in June and July, one of which comprised over 300 dolphins. Encounters with several smaller groups (from 2 to 45 animals) were made again the following year in May and August, and a single animal was also confirmed in early November 2008 in Fraserburgh harbour (K.P. Robinson, personal observation)-this dolphin eventually made its way back out to sea. In 2009, sightings were further recorded in June and July with sizeable groups of 450+ and 200+ animals ( Figure 2B & C respectively). In summary, a total of 13 sightings (with group sizes ranging from 2 to 450+ animals) were cooperatively recorded by the CRRU/ WDCS research teams between May and August 2006 to 2009, with an annual abundance of 0.0159 to 0.1864 animals per km (Table 1) . Encounters were made at water depths from 51 to 209 m (mean depth: 88.6+42.2 m) and at a distance from shore of 5 to 32 km (mean distance: 16.6+8.0 km). New born calves were recorded in June 2007 and June and July 2009 ( Figure 3 ). In addition, photographic recaptures were obtained of 17 'marked adults during 2009 (from a total of 86 identified individuals), suggesting a sustained occurrence of these animals within the Moray Firth study area, during the summer months at least.
With few historical sightings and just a handful of incidental stranding records, the short-beaked common dolphin is, not surprisingly, listed as rare or notably absent from the northern North Sea (Reid et al., 2003; MacLeod et al., 2008;  Figure 2 ). Accordingly, the regular occurrence of the species in the outer Moray Firth post-2005 described here, suggests a comparatively recent colonization of these northern waters over a relatively short period of time. Similar observations of escalating D. delphis occurrence along the west coast of Scotland have also been described by MacLeod et al. (2005) and Weir et al. (2009) , with rising sea temperatures having been proposed as the most plausible explanation for this phenomenon (e.g. MacLeod et al., 2008) . Furthermore, studies in the Bay of Biscay have noted a considerable decline in the species over the past few years (T. Brereton/Biscay Dolphin Research Programme, unpublished data) which might be significant with respect to the present observations in northern Scotland. Whether these distributional shifts are coincidental or related remains unclear. Yet it seems improbable that a potential range expansion by these delphinids into the northern North Sea is the result of increasing population size.
In fact the evidence suggests that common dolphins can react rapidly to changes in water temperature and adjust (Bakker & Smeenk, 1990, MacLeod et al., in preparation) . Whatever the underlying mechanism, however, the occurrence of short-beaked common dolphins in our northern shelf waters is clearly increasing, and this will inevitably have implications for existing cetacean communities and for conservation management strategies alike. New additions to the cetacean community in a particular region might conceivably lead to unexpected competition between sympatric species for common prey or essential habitat (Robinson et al., 2007; Weir et al., 2009 ), whilst range changes may result in unexpected, and therefore unplanned, interactions with human activities (Alter et al., 2010) . Common dolphins are particularly vulnerable to by-catch, for example (de Boer et al., 2008; Murphy et al., 2009) , and animals progressing north may common dolphin occurrence in the moray firth begin to interact with North Sea fisheries where there was previously no problem and therefore few or no mitigating measures currently exist to address this. Furthermore, as range expansion into new areas occurs, a simultaneous decline in numbers may be seen in parts of the original range as the species re-distributes itself, which might incorrectly be attributed to negative human impacts such as over-fishing, direct disturbance or habitat degradation; although rising sea temperature resulting in the shifting demographics of target prey could also be attributed to anthropogenic effects as well.
Consequently, changes in the fidelity, diversity and behaviour of these marine mega-fauna and their communities must be interpreted with care. The conservation management of whales and dolphins inevitably requires a detailed knowledge of their distribution, abundance and the effects of anthropogenic activities upon their populations in order to better understand and protect them. For short-beaked common dolphins in the eastern North Atlantic, however, very little population-level information is currently available at this time (Murphy et al., 2009) . The movements and habitat preferences exhibited by these delphinids in our UK shelf waters are also unquestionably complex and dynamic-driven by a multitude of interactive environmental factors, biological requirements and behavioural patterns (MacLeod, 2001; Murphy, 2004; de Boer et al., 2008; Weir et al., 2009) . As such, present and ongoing studies on the abundance, diet, mortality rates and reproductive biology of D. delphis will ultimately shed light on the cross-sectional life history of the species, crucial to management directives for the conservation, welfare and protection of future generations.
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